Introduction
According to Plotkin (2006) , ethnobotany is the study of the interaction between plants and people, with a particular emphasis on traditional tribal cultures. Connie and Steven (2005) described ethnobotany as the study of how people of a particular culture and region make use of indigenous plants, and how they classify, identify and relate to them.
Published: July 01, 2010 interest to those who believe that indigenous knowledge can contribute to the resolution of sustainability problems (Benz et al. 2000 , Byers et al. 2001 , Phillips & Gentry 1993 . By contrast, not all threats to the loss of indigenous knowledge among local communities are anthropogenic. Among many potential causes of loss of knowledge could be ecological, including low population size, narrow distribution ranges, introduction of non-native species, habitat loss and alteration.
Protected areas represent a valuable starting point for studying relationships between indigenous knowledge of uses of plant species and their conservation status. Kainji Lake National Park is Nigeria's oldest park established in 1976 to foster the conservation of biodiversity resources of the Kainji Lake basin and its environment. As elsewhere, many indigenous people and local communities living within the region have developed a perception and use of the natural environment in a manner that plays an important role in their livelihood strategy and the conservation of biological resources. Historically, the protected area allowed restricted access to, and use of, the area's resources by local communities who formerly were dependent on these areas for their livelihood.
In spite of the fact that there have been several attempts to document the use of plants in several indigenous communities in Nigeria, there is a dearth of empirical information describing the linkages and relationships of traditional knowledge, use patterns and plant conservation issues with regard to the availability of the species used. In this study, we investigated the uses and status of selected woody species of Kainji Lake National Park with a view to understanding the pressures faced on plant species in this protected area and to suggest measures for future conservation and management approaches.
Materials and Methods

The Study area
The study area is Kainji Lake National Park (KLNP) and the support zone communities (Figure 1 ). KLNP is the premier park in Nigeria covering a total area of 5340.82 km 2 and composed of two non-contiguous sectors, the Borgu and Zugurma sectors. The Borgu sector with an area of 3970.02 km 2 is situated in Borgu (Niger State), Kaiama and Baruten (Kwara State) Local Government areas. The Zugurma sector, on the other hand, occupies an area of 1370.80 km 2 and situated in Mashegu Local Government area of Niger State. The two sectors are separated by the Kainji Lake, a lake impounded on the Niger river for hydroelectric power generation. The entire park lies between latitudes 9 o 40′ N and 10 o 23′ and longitudes 3 o 30′ and 5 o 50′ E (Tuna Wildlife Consultants & NARDES 1983) .
The vegetation of the Borgu sector is a transitional one between the Sudan and Northern Guinea Savanna types, while that of the Zugurma sector is typically Northern Guinea Savanna woodland (Child 1974 , DRB 2004 , Milligan 1979 . The vegetation of the Borgu sector is differentiable by hydrological as well as soil factors into six major types viz; the Afzelia africana woodland, the Isoberlinia woodland, the Terminalia macroptera woodland, the Acacia complex, the Burkea africana / Detarium microcarpum wooded savanna and the riparian or fringing forest (Child 1974) . One other distinct vegetation type of limited size is also present; this is the Diospyros mespiliformis dry forest ( Figure 2 The entire study area falls into a region that can aptly be described as rural (DRB 2004) . Agriculture is the most important economic activity and engages more than 75 percent of the active labour force. Besides crop production, the people of the area also engage in fishing and livestock production. Increasing population and unrestrained anthropogenic activities are impacting negatively on the rich biodiversity of the area. Illegal grazing, poaching, burning, farming, fishing and general encroachment into protected areas are human activities threatening the protection of flora and fauna in the area.
Sampling
The study was conducted from November 2005 -August 2007. Fieldwork consisted of two parts: (1) an ethnobotanical survey based on interviews; and (2) a botanical survey based on sample plots. For the ethnobotanical survey, eight communities within thirty kilometers radius of the Park in the Borgu sector were randomly selected. Household surveys using structured and semi-structured questionnaires were conducted in the selected communities. This was done using systematic sampling (every 10 th house). The respondent in each household was the head (male or female). In order to bring order and some level of precision a sampling intensity of 10% was adopted for the survey. In all 269 copies of questionnaires were administered by the research team (comprising of a female and three males). ‫٭‬Data are based on the projected increase of 2.68% from the 1991 national population and house census.
We elicited additional information through focus group discussions (FGD) involving groups (male and female separately) comprising of 3-5 elders in each of the community. This medium provided opportunities for ranking and prioritization of species following Adeola et al. (1994) . The species with the lowest average scores totaling 37, were selected for detailed studies to determine their ethnobotanical and conservation status in the study area (Table 2) . Information on the different uses of each plant collected was gathered. Specifically, information on the uses of major plants of medicinal importance, their preparations and administrations (Table 3) .
For the botanical survey, a stratified random sampling was used to select sample sites within the Borgu sector of the Park. This was done based on vegetation sub-classification as shown in Figure 2 . A total of Fourteen (14) plots of 20m x 200m strips were carefully demarcated within the selected sites. In each plot a total of ten (10) 10m x 10m sub-plots were randomly selected for identification of plants found within each of the sub-habitat. Samples of plants collected from each of the sub-habitat were jointly identified with members of the community and taxonomists in the team using participatory rural appraisal techniques (Freudenthal & Narrowe 1991 , McCracken et al. 1998 . The voucher specimens were deposited at the Forestry Herbarium Ibadan. Frequency of each species was taken as a measure of its occurrence within the sub-plots. Data collected within plots were pooled, and the mean relative frequency and population density for each plant in the study area were calculated thus; 
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Acacia We examined the relationship between usefulness of a plant and its mean density. Simple linear regressions were done of usefulness against density rank. Use value was calculated by adding up number of uses of a species (Boom 1990 ). Uses were hierarchically ordered. Thus, uses in each category and multiple uses (uses in more than one category) were treated separately. The analysis was done using Statistical Package for Social Sciences (SPSS 2001).
Results
Utilization categories of selected plant species
Family distribution of selected species shows that Fabaceae was the most dominant family in terms of number of species represented. This was followed by Combretaceae, Malvaceae and Rubiaceae in that order. Most of these species have multiple uses, an observation similar to the report of Kala (2005) and Akinsoji (2003) . Among the plant-use categories, medicinal uses rank the highest (38%) followed by edible plants (25%) and miscellaneous purposes (24%). Plants used for construction purposes occupy 13% of use categories.
Medicinal plants
Information on the medicinal plants of Kainji Lake National Park is presented in Table 3 . This includes; local names, types of ailments treated, parts of plant used, preparations and administration procedures. About twenty-seven (27) ailments were recorded. Of striking note is the use of Crossopteryx febrifuga (Afzel. ex G. Don) Benth. for the revival of dying domestic animals. Most plants are used 
Edible plants
Plants used for construction purposes
From Table 5 , ten (10) plant species out of the 37 studies from Kainji Lake National Park are used for construction purposes. The most common part used is wood. as timber in furniture and household items such as chairs, benches, stools, mortars and pestles.
Plants used for miscellaneous purposes
Several plants of Kainji Lake National Park still serve some other purposes that are crucial to human survival (Table  6 ). Most plants are used as fuel-wood for household energy generation. This also serves as a means of generating income to fuel-wood marketers. The matured fruits of V. doniana are also used as ink by extracting the juice from the fruits. T. macroptera is also reputed to be the best in potash production among the local communities.
Status of woody plants in the Borgu
Sector of Kainji Lake National Park Table 7 shows the mean relative frequency and population density of plants in the study area. Detarium microcarpum has the highest mean frequency represented with 68.9% and a population density of 3.036 + 1.7 individuals/ ha. This is followed by V. paradoxa with 55.6% mean frequency and a population density of 2.1 + 1.7 individuals/ ha. The plant with the least mean frequency is Kigelia africana (Lam.) Benth. with 5.3% and a population density of 0.004 + 0.3 individuals/ha.
Abundance Classification Scheme for Plants In Borgu Sector Of Kainji Lake National Park
The abundance classification scheme presented in table  8 indicates that, out of the thirtyseven (37) plants, only three (3) species fall in the very abundant category. Two (2) species are categorized as simply abundant while thirteen (13) and twelve (12) others fall in the frequent and occasional category respectively. Similarly, five (5) species are rated as rare and two (2) are very rare.
Regression Analysis of Relationship between Plant usefulness and density rank
The model summary data is presented in Table 9 . The R value of 0.047 for the multiple correlation coefficient indicates a weak relationship between the predictor variable (density rank) and the dependent variable (usefulness). R 2 (0.002) coefficient of determination, shows that an insignificant proportion of the variation observed is explained by the model. The significance value of the F sta- Table 8 . Abundance classification scheme for plants in Borgu Sector of Kainji Lake National Park, Nigeria.
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Discussion
Many studies have analyzed indigenous knowledge of plant use among different communities (e.g., Kala 2005 , Rijal 2008 ). In this study, indigenous communities living in the support zones of Kainji Lake National Park have learned to utilize the resources around them in many ways. Four categories of use were identified viz; food, medicine, construction and miscellaneous.
Ethnomedicinal knowledge of plants
The study reveals that medicinal plants account for a larger proportion of respondents' dependence on the protected area. This could be attributed to the fact that the primary occupation in the study area is agriculture, largely farming activities which in effect reduced the need for forest foods. As noted by Kiringe (2005) , use of traditional medicine is prevalent among rural communities of Africa. They have immense knowledge on ethnomedicine, although its use is rapidly diminishing partly due to lifestyle changes and exposure to Western ideologies. Twenty-seven ailments from thirty species have been documented in this study, with some species overlapping in the treatment of the same ailment. This observation is similar to the reports of Kala on traditional knowledge systems of plants in India (Kala 2005) . Generally, several factors persist to account for dependency on traditional medicine. Traditional medicine unlike modern medicine is an integral component of many cultures which has evolved for many generations, and it is considered effective in treating and managing certain cultural health problems (Sindiga 1994) . It is also considered efficacious, readily acceptable by the community and as well holistic in its approach to addressing health problems. Further, it is cost effective and traditional healers charge affordable fees. It is also readily available and accessible to rural communities even where infrastructure is poor (Phillips 1985 , Pillsbury 1979 , Sindiga 1994 , WHO 1978 . Dependence on traditional medicine can also be attributed to a strong attachment to traditional lifestyle, high level of poverty in the community, remoteness of area coupled by very poor infra-structure which makes access to modern health facilities difficult. Also, most rural communities of Africa do not see any danger associated with the use of herbal remedies. In fact, initial home treatment of sick persons using herbal remedies is a common practice among African communities (Brown 1995 , Iwu 1993 , Sindiga et al. 1995 . The mention of C. febrifuga for the revival of dying domestic animals in this study shows the intricate skills and knowledge communities have acquired in the use of plant resources.
Meanwhile, some of the medicinal plants in this study are considered occasional and rare (Table 8 ). This raises concern about the need for both short and long term intervention strategies to save the species into the future. There is indeed an urgent need for an official policy for developing and upgrading local plants used as source of medicines to complement orthodox therapy in Nigeria. More so, over 80% of Nigerians are reported to depend on herbal medicines (Ugbogu 2005) , while modern healthcare is still beyond the reach of a good proportion of the rural population.
Plants used for food, construction and miscellaneous purposes
The use values of the studied species transcend medicinal importance. Large quantities of the species are also utilized for food, construction, fuelwood and miscellaneous purposes such as ink, potash and chewing sticks. Over exploitation and commercial sale of some of the species is already threatening the long term availability of a significant portion of such species, particularly D. microcarpum and V. paradoxa both of which are valued for firewood and charcoal purposes. Interestingly, these two species are still in abundance and have the highest density ranks and mean frequencies among studied species (Table 7) . Nevertheless, an increasing number of reports have documented the over-harvest of non-timber forest products (NTFPs) and the negative effects on plant and animal populations in many nature reserves (Bhatnagar 2002 , Shahabuddin & Prasad 2004 , Ticktin 2004 . It is therefore, imperative that the extent and impacts of exploitation of these species be studied to elucidate the need for enhanced conservation and also to guarantee the livelihoods of the people. Further, the development of these groups of plants could serve as a basis for the implementation of a program aimed at encouraging local community involvement in the protection and management of the park. This is more important given the fact that the buffer zone of the park is seriously being encroached into by local communities and other settlers from neighbouring States.
Status of selected plant species
In terms of species density and abundance, only three species consisting of Combretum molle R. Br. ex G. Don, D. microcarpum and V. paradoxa ranked high and very abundant (≥ 50% in occurrence). Closely following these species are Burkea africana Hook. and Combretum nigricans Lepr. ex Guill. & Perr., which are classified as simply abundant (≥ 40 %< 50%). Other species are poorly represented. However, there was no significant relationship between the useful value of a species and its density rank. This observation tends to suggest that exploitation is not the only key threat to continued availability of a species. Indeed, studies have indicated that the effects of harvest on both individuals and populations of a given species are highly variable and are mediated by different sources of variation including: variation in plant part and life history; variation in environmental conditions; variation due to management; variation in harvest method and; variation in land-use context (Siebert 2004 , Ticktin 2004 ).
Extraction of certain species of plants from protected areas has been viewed as a conservation strategy based on the argument that forest conservation must be able to offer economic incentives to local rural people to counter the threat from destructive land uses such as logging and cattle ranching (Ticktin 2004) . It has also been reported that local people not only exploit their bio-resources for meeting basic needs, but are also aware of the consequences of ruthless exploitation and have thus evolved their own means of sustainable exploitation of these resources (Bish et al. 2006) . However, up scaling demand for plant raw material coupled with handsome incentives associated with increased extraction might lead to over exploitation of the same resources for short-term gain.
Conclusion
Communities living at forest margins and other woodland areas use forest resources in various ways. Understanding the resource-use patterns of such communities provides a basis for seeking their participation in forest and woodland conservation. Given the preceeding findings of this study, it is clear that the protection of biodiversity, which is one of the management objectives of the KLNP, will not be best achieved by precluding the local communities. In essence, embracing the paradigm shift of participatory management and integrating the aspirations of the local populace to the very existence of the Park will be a more effective way of enlisting their support in biodiversity management and protection. Furthermore, there is the need to devise sustainable harvesting techniques for wild populations of plant species from buffer zone areas in order to address the demand of the local people. Indeed, giving stewardship of natural resources to local people and encouraging profitable uses of those resources may provide a powerful incentive for conservation. Although, we did not establish any correlation between the useful value of a species and its density rank, it will not be out of place on the part of government and Park management authority to establish woodlots and arboreta for the supply of fuel wood and deliberate cultivation of medicinal plants and other non-timber forest products in need by the support zone communities. Sustainable harvesting combined with cultivation can help improve yields of harvested species in buffer zones, and it may reduce pressure on protected areas.
